Background: The approaches to the diagnosis and treatment of chronic spontaneous urticaria (CSU) differ in various parts of the world. We sought to determine the adherence to international and national urticaria guidelines as well as the motives to deviate from the guidelines among physicians worldwide. Methods: A web-based questionnaire was created and launched via e-mail by the World Allergy Organization (WAO) to representatives of all WAO Member Societies, the members of the American Academy of Allergy, Asthma & Immunology (AAAAI) and the members of the WAO Junior Members Group (JMG), regardless of the specialty, affiliation, or nationality in March 2017. Results: We received 1140 completed surveys from participating physicians from 99 countries. Virtually all participants (96%) were aware of at least one urticaria guideline and reported that they follow a guideline. However, one in five physicians who follow a guideline (22%) reported to deviate from it. Reliance on own clinical experience is the most frequent reason for deviation from guidelines or not following them (44%). Young (< 40 years) and less experienced physicians more often follow a guideline and less often deviate than older and experienced ones. Physicians who follow a urticaria guideline showed higher rates of routinely ordering a complete blood count, the erythrocyte sedimentation rate, C-reactive protein, anti-thyroid antibodies, and thyroid-stimulating hormone and of performing the autologous serum skin test as compared to those who do not. Physicians who follow a urticaria guideline showed higher rates of using second generation antihistamines as their first-line treatment of CSU (p = 0.001) and more frequently observed higher efficacy of these drugs (or had more confidence that it would work, p < 0.019) as compared to those who do not follow the guidelines. Conclusions: Physicians' characteristics (e.g. age, clinical experience, and specialty) and country specifics and regional features (e.g. availability of drugs for CSU treatment) importantly influence adherence to urticaria guidelines and CSU patient care and should be addressed in more detail in future research.
Background
Chronic spontaneous urticaria (CSU) is a mast cell-driven disease that is defined as the occurrence of wheals, angioedema, or both for more than 6 weeks due to known or unknown causes [1] . CSU affects up to 1% of the general population [2, 3] . It exerts a devastating impact on patients' quality of life [4, 5] .
The approaches to the diagnostic workup and treatment of CSU patients differ in various parts of the world, and there are discrepancies between national consensus papers and guidelines and the international EAACI/GA 2 LEN/ EDF/WAO guideline [1, 6, 7] . The impact of guidelines on the diagnostic workup and treatment strategy selection in every day clinical practice needs further research. How many physicians know urticaria guidelines? How many physicians use them to guide their clinical practice? What are the reasons for not following the available guidelines? What is the impact of following the guidelines on the quality of care for urticaria patients? These questions need to be addressed on a global level. The answers to these questions can be of significant value in updating and revising the current guidelines and improving patient care.
The World Allergy Organization (WAO) Junior Members Group (JMG) Steering Committee developed a questionnaire to survey the opinions on a whole variety of questions regarding CSU management and the use of guidelines. The questionnaire targeted the WAO members, including, but not limited to the representatives of the constituent national societies of WAO, having the authority to vote on their behalf, the WAO JMG and the American Academy of Allergy, Asthma & Immunology (AAAAI) members. We sought to determine, in physicians from around the world, the knowledge of and adherence to international and national urticaria guidelines as well as the motives to deviate from them.
Methods

Study survey
A web-based questionnaire (Additional file 1: Figure S1 ) was created and circulated among the members of the WAO JMG Steering Committee for revisions (July-September 2016). The protocol was approved by the WAO Executive Committee and Board of Directors (25 October 2016). The questionnaire was created de novo and has not been previously validated. The final version consisted of 24 questions including survey participant demographic information (country of residence, gender, age, specialty, clinical experience and type of practice) and those concerning CSU management (patients' age, number of CSU patients seen per week, number of CSU patients with angioedema, awareness, adherence and/or deviation of current guidelines, examination of a CSU patient, including general laboratory work-up and targeted search for the cause of the disease, and treatment options used). There were 11 single-choice and 13 multiple-choice questions.
Recruitment and dissemination
The survey was beta tested and approved by the WAO JMG Steering Committee and WAO leadership before dissemination among participants. It was disseminated via email by the WAO office to representatives of WAO Member Societies as well as members of AAAAI and the WAO JMG in March 2017, with no restrictions applied to the specialty, affiliation, or nationality of the participants. The email contained a link (Internet address) to the online questionnaire that was unique to each participating member. A reminder to participate was sent in April 2017. Participants were given 30 days to reply and were guaranteed complete anonymity.
Statistical analysis SPSS v.22 (Armonk, NY: IBM Corp, USA) was used for all analyses. Analyses of the difference in frequencies across groups were performed with the Pearson Chi-squared test and a p value ≤0.05 was considered significant.
Results
Demographics of study participants
A total of 32,356 individuals from 149 countries were invited to take part in the survey. We received 1140 (3.5%) completed surveys from participating physicians from 99 countries, with most residing in Europe (33.2%) and North America (28.9%) ( Table 1) . Most of the respondents were allergists/clinical immunologists (88.7%), followed by pediatricians (16.5%), dermatologists (4.5%) and general practitioners (2.2%) ( Table 2) . One hundred and fifty-seven participants had more than one specialty. The majority of participants were ≥ 40 years old (74.8%) and almost half of respondents had clinical experience of > 19 years (43.9%). Two thirds and half of the participants worked in academic institutions and/or had a private practice. Most participants (88.9%) reported to see primarily outpatients, both adults and children with CSU (53.7%). Only 22% of physicians reported to see ≥10 CSU patients per week.
More than 90% of physicians follow the urticaria guidelines, but almost one-fourth of them deviate Virtually all participants (1086 of 1126, 96%) were aware of one or more urticaria guidelines, and almost all of them reported to follow a guideline (n = 1038 of 1086, 96%) (Fig. 1) . The most widely used guideline was the international EAACI/GA 2 LEN/EDF/WAO urticaria guideline [1] (58.9%), followed by the American AAAAI/ACAAI Joint Task Force practice parameters for the diagnosis and management of acute and chronic urticaria [7] (38.1%) and national guidelines (22.7%). Expectedly, the US Joint Reliance on own clinical experience is the most frequent reason for deviation from the guidelines or not following them Of the 339 (30%) physicians who do not follow a guideline or follow a guideline but deviate from it, 149 (43.9%) reported that they rely more on their own clinical experience (Table 3) . It was the most frequent reason in all regions of the world except for Latin America, where the most common reason, provided by 14.3% of respondents, was that some of the guidelines' recommendations cannot be implemented in their country of residence. The second most prevalent reason for deviating from guideline recommendations (29.8%) was that the approach to CSU management recommended by the guidelines was seen as overly simplified and not reflecting the complexity of the disease. The least frequent reasons were the discrepancy and/or disagreement between the guidelines (3.8%) and a negative experience with following the guidelines in clinical practice (3.2%). Nine percent of participants did not agree with the guidelines' recommendations and/or conclusions.
Young and less experienced physicians more often follow a guideline and less often deviate than older and experienced ones
Physicians who are less than 40 years of age more often reported that they adhere to urticaria guidelines and less often deviate as compared to responding physicians of Physicians who follow a urticaria guideline more often perform diagnostic tests Physicians who follow a urticaria guideline showed higher rates of routinely ordering a complete blood count (CBC), The discrepancy and/or disagreement between the guidelines 3.0 (7) 2.0 (2) 1.8 (3) 2.6 (1) 0 (0) 3.8 (13) AME Africa/Middle-East, AP Asia-Pacific, EU Europe, LA Latin America, NA North America. a the total number of respondents was 339. However, there was overlapping in the data analysis because respondents could choose more than one option the erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), anti-thyroid antibodies, and thyroid-stimulating hormone (TSH) and of performing the autologous serum skin test (ASST) as compared to those who do not (Table 6) . CSU due to unknown causes was reported to be much more common than CSU due to known causes, in all regions of the world (90 vs 10%). Autoimmunity was the most common identifiable cause of CSU (51.9%) and malignancy was the least common identifiable cause of CSU (4.5%). Food intolerance was a less frequent cause of CSU in North America (8.0%) as compared to other regions of the world (> 16.0%) ( Table 7) . Adherence to urticaria guidelines is associated with more frequent administration and confidence in higher efficacy of second-generation antihistamines
Updosing of second-generation H1-antihistamines (sgAHs, 97%) and omalizumab (96%) were reported to be the most effective treatment options in all regions of the world. Dapsone, montelukast and H2-antihistamines were considered effective drugs for treatment of CSU worldwide only by 17, 17 and 15% physicians, respectively. Less respondents from North America as compared to other regions of the world reported that sgAHs at standard dose and montelukast are highly effective (48% vs 60-76 and 9% vs 13-35%, respectively).
Vice versa, more physicians from North America as compared to other countries reported that tricyclic antidepressants are highly effective (52% vs 15-33%). Physicians who follow a urticaria guideline showed higher rates of sgAHs administration as a first-line treatment of CSU (p = 0.001) and more frequently observed higher efficacy of treatment (or had more confidence that it would work, p < 0.019) as compared to those who do not follow the guidelines (Table 8) . Guideline followers more frequently use higher than standard-dosed sgAHs and omalizumab as a second and third line treatment, respectively, and less frequently administer first generation antihistamines, tricyclic antidepressants and systemic corticosteroids in comparison to physicians who do not follow a urticaria guideline (Tables 9 and 10 ).
Discussion
Several guidelines, consensus papers, and practice parameters have been developed for the management of chronic urticaria. Some studies have explored, on the national level, if physicians know these guidelines and implement them in their actual clinical practice [8, 9] . To our knowledge, our study is the first global report of how physicians approach CSU.
Most physicians know and use urticaria guidelines in their clinical practice
More than 90% of respondents stated to be aware and follow urticaria guidelines. However, there is inconsistency between our study and other studies. For example, most respondents from Latin America in our study (94%) followed any urticaria guideline with 78% followed the EAACI/GA 2 LEN/EDF/WAO urticaria guideline. In contrast, only 79 of 421 (19%) physicians from Ecuador reported to know the EAACI/ GA 2 LEN/EDF/WAO urticaria guideline, but more than half of them (67%) were dermatologists and allergists [8] . In German-wide study, only one-third of all physicians participating in the survey were familiar with the EAACI/GA 2 LEN/EDF/WAO urticaria guideline [9] . In Italy, 56% of specialists knew the CSU guidelines and only 27% used them regularly [10] . The high rates of adherence to urticaria guidelines in our study can be explained by increase in guidelines awareness worldwide over time and the fact that most of the participants were allergists/clinical immunologists (88%).
Factors associated with adherence to guidelines
Young (< 40 years) and less experienced physicians (≤19 years in practice) more often follow guidelines and less often deviate from them than their older and more experienced colleagues. A similar tendency has been observed for other diseases, where low adherence rates to guidelines were also showed to be linked with the advanced age of the physicians [11] [12] [13] . For example, old age, male sex, and incomplete residency training were associated with disagreement with clinical practice guidelines for cancer screening [13] . In contrast, compared with physicians ≥50 years, younger physicians (< 50 years) reported a lower level of awareness of cholesterol guidelines [14] .
We did not compare the adherence to urticaria guidelines between respondents of different specialties because most physicians in our study were allergists and many of them had several specialties. However, in previous studies the level of knowledge was highest for allergists and/or dermatologists [8, 9] , and these physicians have significantly higher expertise in caring for patients with urticaria than other specialists [15] . An observational study from the UK showed that allergists follow the urticaria guidelines more regularly and consistently compared to dermatologists [16] . The results of this study should be evaluated with caution because of the fact that Allergology is recognized as a specialty in some countries (for example, in Russia) or as a subspecialty in others (for example, in Germany). Impact of following the guidelines on the quality of care for CSU patients
According to the EAACI/GA 2 LEN/EDF/WAO guideline, only differential blood count and CRP or ESR are recommended as routine diagnostic tests for CSU patients [1] . The US practice parameters recommend limited laboratory testing including a CBC with differential, ESR and/or CRP, liver enzymes, and TSH measurement [7] . Expectedly, these diagnostic tests were performed more frequently by physicians who follow a urticaria guideline in our and other studies [8, 9] .
Additional tests are indicated as an extended diagnostic program for identification of underlying causes or eliciting factors and for ruling out possible differential diagnoses if suggested based on history only [1] . For example, allergy is regarded as a very rare cause of CSU [1] , and allergy testing is usually not cost-effective and does not lead to improved patient care outcomes [7] . However, some physicians reported to determine total serum IgE (43.8%) and to perform allergy skin prick testing in patients with CSU (28.0%). In a cross-sectional study from Latin America, total serum IgE was the most common diagnostic test (83.5%) [8] . Interestingly, 5-15% of respondents perform other less useful diagnostic tests, e.g. ECP and tryptase, in patients with CSU.
Idiopathic CSU was reported to be the most common type of CSU; this is in the line with other studies [9, 17] . In one study, allergists and dermatologists more frequently searched for CSU etiology as compared to general practitioners [8] in contrast to the results of other study [9] . Although IgE-mediated allergy is a rare cause of CSU [1, 18] , IgE-mediated allergy is considered to be a common cause of CSU by 26% of respondents.
Up to 50% of CSU patients can have circulating functional IgG autoantibodies against IgE and high-affinity IgE receptors on mast cells and basophils [19] . Half of respondents reported autoimmune CSU as the most common cause of CSU and 16.9% of physicians (10.1-13.5% in other studies [8, 9] ) carried out ASST as a screening method for the detection of autoantibodies [1] . ASST was applied more often by physicians who were aware of and/or follow the guidelines in our and another study [9] , but not in all [8] .
There is a universal agreement among urticaria guidelines [1, 7, 20] that second generation antihistamines (sgAHs) at a standard dose should be the first line therapy, which is effective in improving symptoms in about 40% of CSU patients [21] . Guideline followers, quite expectedly, use sgAHs at a standard dose as a first line therapy more frequently than non-followers, while the administration of other drugs was not different between the two groups. This has been proved in early national cross-sectional studies where sgAHs taken regularly were the most common drugs prescribed [10, 22] . It is consistent with the finding that more guidelines followers (67.4%) than non-followers (50%) feel that sgAHs are highly effective in CSU treatment. As a second line therapy, the EAACI/GA 2 LEN/EDF/ WAO urticaria guideline recommends the use of sgAHs in higher doses up to four times the standard dose. Physicians who use urticaria guidelines more frequently selected up-dosing for a second-line treatment in our and other studies [9, 10] .
For non-respondents to sgAHs up-dosing, the EAACI/ GA 2 LEN/EDF/WAO guideline recommends omalizumab, ciclosporin (step 4 in the US practice parameters) or montelukast (step 2 in the US practice parameters) as a third line treatment option [1, 7] . Guideline followers in our and one other study [8] more frequently used omalizumab as a third line treatment in comparison to physicians who do not follow a urticaria guideline.
Our and early studies [9] showed that physicians who are familiar with the guidelines are less likely to use first generation antihistamines as a second and/or third line treatment and systemic steroids (for more than 10 days in a row) as a second line therapy, indicating that guideline recommendations may improve the quality of care [9] .
The treatment of CSU can depend on physician's specialty. For example, Cherrez et al. showed that allergists and dermatologists in Ecuador prescribed significantly more sgAHs (regular doses) as compared to general practitioners [8] .
Reasons for not following or deviation from the available urticaria guidelines
Almost one-third of physicians do not follow a guideline or deviate from it. The most frequent reasons given were reliance on their own clinical experience (44%) and an overly simplified approach to CSU management recommended by the guidelines (30%). Moreover, many physicians, especially those of 40 years or older and with clinical experience of > 19 years, follow guidelines but can deviate from them in some cases, e.g. in difficult-to-treat CSU. This may point to a need to better communicate to physicians, especially experienced physicians, the benefits of guideline adherence and to better engage them in the guideline development and review process. Also, more efforts appear to be needed to improve physician "buy-in" to guidelines by allowing for sufficient flexibility and by educating them that guidelines are meant to complement, rather than substitute for, clinical judgement.
One-fifth of physicians reported that some of the guidelines' recommendations cannot be implemented in physician's country of residency. It suggests that economic considerations are an important and often decisive factor influencing the choice of a treatment strategy. For example, omalizumab is unavailable in some countries or its cost is too high and health insurance programs do not cover it (for example, in Russia or Latin America [23] ). Systemic steroids and first generation antihistamines are cheaper than sgAHs (for example, in Ecuador [8] ) and this can prompt a physician's decision to prescribe them. The cost-effectiveness of the treatment for CSU, especially in the developing and low-income countries, should be further investigated in future studies.
The EAACI/GA 2 LEN/EDF/WAO guideline is revised every four years by a global panel of well-known experts in the field. Interestingly, 8-10% of respondents did not agree with guidelines' recommendations and conclusions or found guideline recommendations unclear or outdated. Again, this calls for the consideration of improvements in the development of guideline updates and revisions.
The recommendations given by all of urticaria guidelines are similar, although some differences exist. For example, in contrast to the EAACI/GA 2 LEN/EDF/WAO guideline US practice parameters recommend H2-antagonists and first generation antihistamines for treatment of urticaria as a second or third line therapy, respectively [24] . Only 4% of respondents named the discrepancy and/or disagreement between the guidelines as a reason not to follow them.
Taken together, reliance on own clinical experience, especially in older physicians, rather than economic reasons or unavailability of drugs, appears to be the most frequent reason for deviation from or not following the guidelines. This observation offers the opportunity for a debate on medicine based on experience and evidence-based medicine and highlights the need for continuous medical education for healthcare providers.
Limitations
The main limitations of our study are the bias of participant selection, the use of an online non-validated questionnaire and a low response rate (3.5%). The fact that most participants in our study were allergists, whereas CSU is often managed by dermatologists and general practitioners, could explain some differences between our findings and those from other studies [8, 9] . There is limited information in regards to CSU management in Africa/Middle-East (only 64 questionnaires were filled out). The most recent EAACI guideline [18] appeared after we performed our study agreeing on our observations.
